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Aim: The Danish Vascular Registry (DVR), Karbase, is monitoring arterial and advanced vein
interventions conducted at all vascular departments in Denmark. The main aim of the DVR is
to improve the quality of treatment for patients undergoing vascular surgery in Denmark by
using the registry for quality assessment and research.

Study population: All patients undergoing vascular interventions (surgical and endovascular)
at any vascular department in Denmark are registered in the DVR. The DVR was initiated in
1989, and each year, ~9,000 procedures are added. By January 2016, >180,000 procedures
have been recorded. Since 2001, data completeness has been >90% (compared to the Danish
National Patient Register).

Main variables: Variables include information on descriptive patient data (ie, age, sex, height,
and weight) and comorbidity (ie, previous cardiovascular disease and diabetes). Process variable
includes waiting time (time from event to medical contact and treatment) and the type of pro-
cedures conducted. Outcome variables for in-hospital complications (ie, wound complications,
myocardial infarction, stroke, amputation, respiratory complications, and renal insufficiency)
and 30-day patency are submitted. Variables for medical treatment (antithrombotic and statin
treatment), amputation, and survival are extracted from nationwide, administrative registers.
Conclusion: The DVR reports outcome on key indicators for monitoring the quality at all
vascular departments in Denmark for the purpose of quality improvement. Furthermore, data
are available for research and are being used in international collaborations on changes in
clinical practices.
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Background

The Danish Vascular Registry (DVR), Karbase, was initiated in 1989 for monitor-
ing the results and complications of the vascular surgery, and equally important for
creating a nationwide database for research in vascular surgery. Today, 27 years later,
the database contains >180,000 procedures (both surgical and endovascular), has
nationwide coverage, and is being integrated with other registries to automatically
generate predefined outcome data.

Aim of the database

The main aim of the DVR is to improve the quality of procedures and treatment for
patients undergoing vascular surgery in Denmark. By describing variation in clinical
practice across the country, the aim is to stimulate the quality improvement initiatives,
to standardize the excellence in practice, and thus to improve the outcomes. Also, the
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DVR aims to monitor and support the implementation of
evidence-based treatment for patients undergoing vascular
procedures, both surgical and endovascular.

Data are collected by the vascular surgeon who is respon-
sible for the treatment. Data are entered to the DVR by the
surgeon, but at some departments, paper forms are still
completed by the surgeon and then entered to the database
by the secretaries.

Study population

The DVR includes data on all reconstructive arterial and
advanced vein procedures performed at the seven vascular sur-
gical departments in Denmark. Patient consent is not required
for the entry of data in the DVR, because Danish legislation
allows data collection for nationwide clinical quality databases.
Patients must possess a Danish unique personal identification
number (central person registration number [CPR]) that links
to health registers as well as to nationwide administrative
registers. Each year, ~9,000 procedures are added. The main
procedures are ~450 carotid endarterectomies, 500 open repair
for aortic aneurysm, 250 endovascular aortic repairs, 1,500
open peripheral arterial reconstructions, 2,500 endovascular
arterial interventions for atherosclerosis, and 700 arteriovenous
fistulas for renal insufficiency.

Main variables
The main variables recorded in the DVR are patient char-
acteristics (sex, height, weight, age, tobacco use, level
of self-care, hemoglobin, creatinine, total cholesterol,
and high-density lipoprotein), comorbidity (previous
cerebrovascular or cardiac disease, hypertension, diabe-
tes, and pulmonary disease), indication for intervention
(claudication, rest pain, wound, necrosis, aneurysm,
stroke, bleeding, and infection), the International Clas-
sification of Diseases-tenth revision code for the surgical/
endovascular procedure performed, and outcome variables
on complications (infection, bleeding, thrombosis, nerve
lesions, pulmonary complication, myocardial infarction,
stroke, renal insufficiency, dialysis, stay at intensive care
>3 days, deep venous thrombosis, pulmonary embolism,
compartment syndrome in the extremities, and multiorgan
failure). Process variables include waiting time from event
to examination and intervention, length of hospital stay,
and time from preintervention angiography to intervention.
Outcome variables include mortality, myocardial infarction,
stroke, and amputation rate.

Depending on the disease, information on distal blood
pressure, degree of carotid stenosis, or size of arterial

aneurysm is recorded. Furthermore, follow-up information
on patency is noted for 1 month, 3 months, and 12 months.

Registration in the DVR is mandatory for all procedures
performed in public Danish hospitals by vascular surgeons.
Data variables have been adjusted to conform to the interna-
tional Vascunet recommended standard for carotid, aortic, and
peripheral arterial diseases' and for the purpose of processing
national quality analysis. Existing data from administrative
registers are used, when deemed valid.

The key outcome and performance indicators for monitor-
ing and improving the quality of care are mainly objective
endpoints such as mortality, cardiovascular events, amputa-
tion, reoperations, infections, medical treatment, waiting
time, and length of stay (Table 1). These endpoints are
gathered from data entered by the surgeons of events occur-
ring during admission as well as from data extracted from
administrative registers after discharge.

The coverage of the DVR is routinely evaluated by match-
ing data to the administrative data in the Danish National
Patient Register, which has kept record of all hospital con-
tacts in Denmark since 1977. These analyses show a high
completeness of data in the DVR with 95% of procedures of
carotid surgery, abdominal aortic aneurysms, and lower limb
bypass being recorded. Data completeness for all procedures
has been >90% in the DVR compared to the Danish National
Patient Register since 2001. The coverage of the register is
to a large extent due to the continuous effort by the surgical
departments, and the time allocated, to review the patient
lists for missing or incorrect information.

Follow-up

The DVR reports annually, based on data submitted by the
vascular departments in Denmark. Reporting is based on the
national and departmental data.

The reported results are discussed at annual meetings
with the aim of improvement, rather than criticism. In case of
outlier results (positive as well as negative), local audits are
performed. The results of the audits are published in the final
annual report. Audits are essential to the maintenance of good
clinical practice within the field of vascular surgery, where
outcomes are dependent on the careful selection of patients,
the skills of the surgical, endovascular, and anesthetic teams,
and the medical care.

Periodic assessments of the quality indicators are pub-
lished on a monthly basis in the regional information systems
where hospital departments have access to their own results,
both to ensure the real-time registration and to show the
results for the further development and quality assurance
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in the units, respectively. These results are of interest to
practicing vascular surgeons and a useful guide for health
care administrative workers and managers to help allocate
maximum value for the limited resources available.

Examples of research

Based on the DVR, several different types of studies have

been conducted, for example,

e Impact of B-blockers on patients treated for peripheral
arterial disease:? this study showed a reduced risk of
amputation but increased risk of myocardial infarction
or stroke.

¢ Influence of type of anesthesia on the patency of periph-
eral bypass:* hypothesizing that epidural anesthesia could
positively affect 30-day patency because of an increased
regional blood flow; the study showed that the choice of
anesthesia does not affect the 7-day patency.

e Benefit of open repair versus endovascular repair for elec-
tively asymptomatic abdominal aortic aneurysm repair
was investigated during a 4-year period:* this (national)
study showed that the results found in the previous
randomized studies of a benefit in 30-day survival with
endovascular repair were also seen in daily Danish prac-
tice. Furthermore, it showed that after 20 months, there
was no difference in survival between the two treatment
modalities.

e Cardiovascular risk in patients suffering from aortic aneu-
rysm disease, who had undergone open aortic aneurysm
repair compared to the normal Danish population:® this
study found that patients with abdominal aortic aneurysm
had a twofold increased risk of myocardial infarction and
stroke compared to the general population, emphasizing
the need for cardiovascular preventive treatment and
lifestyle intervention.

e The DVR has also provided data for the evaluation of
national initiatives for quality improvement in decreasing
the treatment time after stroke or transient ischemic attack
due to carotid stenosis® in collaboration with the Danish
Stroke Registry: the study showed that implementation
of national time limits, for time from event to ultrasound
examination and surgical treatment, decreased the time
from referral to operation by 40%.

Beyond this, the DVR is a major contributor in providing
data to research-year and PhD students.

It is of major interest to determine to which extent the
differences in health care systems influence clinical practice
and results. Therefore, the DVR participates in the inter-
national collaboration, Vascunet, which is established to

compare the practice between countries for common vascular
interventions. The Vascunet collaboration has published com-
parative data on carotid endarterectomy,” abdominal aortic
aneurysms, lower limb revascularization, and rare condi-
tions where national data are too limited to conduct studies.
These analyses have revealed slight differences in practices
and outcomes between countries and have supported local
quality improvement initiatives. The DVR has also entered
the International Consortium of Vascular Registries, which
aim to collect the international follow-up data on vascular
devices in order to improve the safety of patients.

Administrative issues and funding

The first local initiative toward a nationwide vascular data-
base was taken by a group of enthusiastic vascular surgeons in
1989. The DVR was approved by the Danish Health Author-
ity in 1993. The registry is run by a steering committee and
representatives from each department of vascular surgery.

Each year, the steering committee and the local represen-
tatives meet to discuss the recent annual report and decide
which departments will need to do an audit due to perfor-
mance outside the expected limits (good or bad). Audits are
followed up at the DVR annual meeting and published in a
final version of the annual report, including plans for either
optimizing treatment at other departments or optimizing
treatment locally.

The steering committee meets four to six times a year to
plan the development of the database content and the qual-
ity indicators.

The DVR is a part of the Danish Clinical Registries
(RKKP), which is funded by the Danish Regions.

Access to data can be obtained by applying to the Dan-
ish Clinical Registries, after obtaining the necessary official
approval from the Danish Data Protection Agency as well as
from the (local) ethical committee.

Conclusion

The DVR (Karbase) is monitoring all arterial and advanced
vein interventions for quality improvement as well as for
research and contains information about baseline character-
istics, comorbidity, procedures conducted, complications,
and medical treatment status.
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